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(54) Sheet for Inkjet-recording 

(57) An Ink jet-recording sheet for forming recorded images using liquid Ink is described, which ink Jet-recording 
sheet comprises (a) at least one member selected from the group consisting of those represented by the following 
general formulae (1 ) to (6) and salts of compounds represented by the following general formulae (3) and (4); and (b) 
at least one member selected from the group consisting of homopolymers of dlallylamine compounds represented by 
the following general formula (6) and copolymers of the compounds of formula (6) with copolymerlzable ethylenlcally 
unsaturated compounds. 
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Description 

Background of the Invention 

s [0001 1 The present Invention relates to a sheet for Ink jet-recording for use In forming recorded Images using liquid 
Ink such as water-based Ink and, In particular, to a sheet for Ink Jet-recording (an Ink Jet-recording sheet), which never 
undergoes any color change during or after long-term storage, which Is a disadvantage observed for the conventional 
Inkjet-recording sheet, while maintaining such advantages that It can ensure a high density of full color-printed Images 
formed thereon and that It Is excellent In ink absorptivity. 

10 [0002] The InkJet-recording system, In which Images are formed by Injecting water-based Ink on a recording medium 
through a fine nozzle, has widely been used In, for Instance, printers for terminal devices, facsimiles, plotters or devices 
for printing account books and slips. This Is because, for Instance, It has a tow noise level during recording operations; 
it easily permits the color printing; it also permits high-speed recording; and it Is less expensive as compared with other 
printing devices. 

15 [0003] On the other hand, printers have rapidly been popularized recently and they have Increasingly been required 
to give finer and more precise Images at a high speed. In addition, there has recently been developed a digital camera. 
Correspondingly, recording mediums have been required to have higher recording characteristic properties. More spe- 
cifically, there has been desired for the development of a recording medium, which Is not only excellent In Ink absorp- 
tivity, recording density, water resistance and storabiiity, but also has image quality and shelf life almost comparable 

20 to those observed for the Images formed on the sliver hallde system. 

[0004] To satisfy such requirements, there have been proposed a large number of sheets each comprising a substrate 
provided thereon with an Ink-receiving layer, which mainly comprises a pigment and a binder. For Instance, there have 
been reported a variety of methods for applying, onto substrates, a coating layer comprising amorphous silica and a 
polymer binder (Japanese Un-Examlned Patent Publication (hereunder referred to as "J. P. KOKAi" No. Sho 55-51683, 

& J.P. KOKAI No. Sho 57-157786 and J. P. KOKAI No. Sho 62-158084); a coating layer comprising an Ink-adsorbing 
pigment such as zeolite (J.P. KOKAI No. Sho 56-144172); a coating layer comprising finely pulverized silicic acid and 
a water-soluble resin (J.P. KOKAI No. Sho 56-148583); and a coating layer comprising a porous and catlonlc alumina 
hydrate (J.P. KOKAI No. Sho 60-232990). 

[0005] Moreover, there have also been proposed methods, which comprise Incorporating, for instance, catlonlc pol- 
30 ymers (J.P. KOKAI No. Sho 56-84992, J.P. KOKAI No. Sho 60-49990 and J.P. KOKAI No. Sho 61-1 25878); and basic 
latexes (J.P. KOKAI No. Sho 57-36692) into the ink-receiving layers, in order to improve the water resistance of printed 
letters. 

[0006] Furthermore, there have also been proposed, for Instance, methods, which comprise adding, to the Ink-re- 
celvlng layer, at least one member selected from the group consisting of metal oxides and metal chlorides such as 

3s phosphorus tungstate, phosphorus molybdate and chromic chloride, and tannic acid (J.P. KOKAI No. Sho 57-87987); 
an antioxidant such as a hindered phenol (J.P. KOKAI No. Sho 57-74192); hindered amines (J.P. KOKAI No. Sho 
61-146591); UV light absorbers such as benzophanone type, benzotriazole type and phenyl salicylic acid type ones 
(J.P. KOKAI No. Sho 57-741 93, J.P. KOKAI No. Sho 57-87988 and J.P. KOKAI No. Sho 63-222885); a thiourea type 
compound (J.P. KOKAI No. Sho 61-163686); a specific mercapto compound such as 2-mercaptobenzothlazole and 

4* 2-mercaptobenzlmldazole (J.P. KOKAI No. Sho 61-1 77279); and a dlthlocarbamlc acid salt, a thluram salt, a thlocyanlc 
acid ester or a thlocyanlc acid salt (J.P. KOKAI No. Hel 7-314882). 

[0007] However, the full color Ink Jet recorded Images formed according to these techniques suffer from a problem 
of color change during a long-term storage and In particular, when a phthalocyanlne dye is used as the dye for cyan 
color ink, these techniques have still been insufficient since the images cause color change along with the discoloration 
45 of the phthalocyanlne dye. 

Summary of the Invention 

[0008] Accordingly, It Is an object of the present Invention to provide an Inkjet-recording sheet, which does not suffer 
50 fromthe drawbacks associated with the conventional ink jet-recording sheet, and more specifically to an ink jet-record- 
ing sheet, which never undergoes any color change during or after a long-term storage even when thesheet is subjected 
to full color printing operations and which permits the considerable reduction of such color change, particularly observed 
when a phthalocyanlne dye Is used as the dye for cyan color Ink, along with the discoloration of the phthalocyanlne dye. 
[0009] The inventors of this Invention have conducted various studies of an Ink Jet-recording sheet for forming re- 
re corded images using liquid ink such as water-based ink, have found that when incorporating, into the recording sheet, 
a specific compound including a sulfur atom in the molecule and a polymer of a dlallylamine type compound, an Ink 
Jet-recording sheet free of any drawback associated with the conventional Ink Jet-recordlng sheet can be obtained and 
more specifically, the resulting Inkjet-recording sheet never undergoes any color change during or after a long-term 
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storage even when the sheet .s subjected te full <** h P*"*2^ 
rodutflonofsuchcolorchange.part^ 

along with the discoloration of the phthalocyanlne dye J^ 8 Siding sheet for forming recorded 
[00101 According to the present Invention, them Is ftua ^JSSftwn the group consisting of 
Lgi using liquid Ink. wherein the sheet ^^^^^^ Rented t£ the following 
those represented by the following genera. ^^J^^^roup consisting of homopolymers of 

(6) with copolymerlzable ethylenlcally unsaturated compounds. 
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rrom 1 to 3; q represents an Integer ranging from 1 to 6; r, t, n and u each represents 1 or 2; I and m each represents 
an Integer ranging from 1 to 1 1 ; w represents an Integer ranging from 1 to 6; y and z each represents 0 or an Integer 
ranging from 1 to 3. 

Description of the Preferred Embodiments 

[0011] The present Invention will now be described In more detail with reference to the following preferred embodi- 
ments. 

[0012] Specific examples of the compounds represented by formulas (1) and (2) Include 2 l 2'-thlodiethanol l 2,2'- 
dlthlodlethanol, 1 ,2-bls(2-hydroxyethylthlo) ethane, 1,2-bls (2-hydroxyethyIdithlo) ethane, 2 l 2 , -bls(2-hydroxyethylthlo) 
diethyl sulfide, 2,2'-bls (2-hydroxyethylthlo) diethyl disulfide, bls(2-hydroxyethylthlo)m ethane, bls(2-hydroxyethyldlthlo) 
methane, 1 ,3-bls(2-hydroxyethy1thlo)propane, 1 ,3-bls(2-hydroxyethyl-dlthlo)propane, 1 ,4-bls(2-hydroxyethylthlo)bu- 
tane, 1,4-bls(2-hydroxyethyIdithio) butane, 1 ,6-bls (2- hydroxyethylthlo) hexane, 1 ,6-bls (2- hydroxyethyldithlo)hexane, 
ethyithioethanol, ethyldlthloethanol, n-propylthloethanol, Isopropyithloethanol, Isopropyidithloethanol, n-butylthfoetha- 
nol, 1-ethylthlo-1 -(2-hydroxyethylthlo) methane, 1-ethylthlo-2-(2-hydroxyethylthlo) ethane, 1-ethylthlo-3-(2-hydrox- 
yethylthlo) propane, 1-ethytthlo-4-(2-hydroxyethylthlo) butane, 1,1 -bis (2,3-dlhydroxypropylthlo) methane, 1,2-bls 
(2,3-dlhydroxypropylthlo)ethane, 1 ,3-bis(2,3-dlhydroxypropyldlthio)propane, 1 ,4-bis (2,3-dihydroxypropylthlo) butane, 
1 ,6-bls (2,3-dlhydroxypropylthlo) hexane and 1 -ethylthlo-2-(2,3-dlhydroxy-propylthlo) ethane. 
[0013] Among these compounds, particularly preferably used herein are 1 ,2-bis(2-hydroxyethylthlo) ethane and 
1,4-bls(2-hydroxyethyithlo)butane because of their high color change -Inhibitory effect and high safety. 
[0014] Specific examples of the compounds represented by formula (3) are 2 t 2'-thlodlglycoilc acid, 3,3'-thIodIpropl- 
onic acid, 4,4'-thlodibutanoic acid, 6,6'4hlodIcaprolc acid, 8,8'-thlodlcapryIlc acid, 1 0,1 O'-thlodlcaprlc acid, 12 v 12*-thh 
odllaurtc acid, 2,2'-dlthlodlglycollc add, 3,3'-dithlodlproplon!c acid, 4,4 l -dIthlodibutanoic acid, 6,6'-dlthlodlcaprolc acid, 
8,8'-dlthlodicapryllc acid, 1 0,1 tf-dlthlodlcaprlc acid and 1 2,1 2'-dlthlodllaur!c acid. 

[0015] Among these compounds, particularly preferably used herein are 3,3-thiodiproplonic acid and 3,3'-dithlodi- 
propionic acid because of their high color change-Inhibitory effect and high safety. 

[0016] Specific examples of the compounds represented by the general formula (4) are3,3'-dlthlobls(2*amlnopropl- 
onlc acid), 3,3'-thlobls (2-amlnoproplonlc acid), dimethyl 3,3'-dithlobl8 (2-amlnoproplonate), dimethyl S.S'-thlobis 
(2-amlnoproplonate), diethyl 3,3'-dtthlobls (2-amlnoproplonate), diethyl 3,3'-thlobls (2-amlnoproplonate), diisopropyl 
3,3'-dlthlobls (2-amlnoproplonate), dl n-butyl 3,3'-dlthlobls(2-arnlnoprpplonate), 3,3'-dlth!obls (2-N-acetyl amlnopropl- 
onic acid), 3,3'-thiobIs (2-N-acetyl amlnopropionic acid), dimethyl 3,3'-dithiobis (2-N-acetylaminopropionate), dimethyl 
3,3'-thlobis (2-N-acetyl amlnoproplonate), dimethyl 3,3'-dtthlobls (2-N-benzoyl amlnoproplonate) and dimethyl 3,3'- 
thiobls (2-N-benzoyl amlnoproplonate). 

[0017] Particularly preferably used herein Is 3, 3'-dlth!ob Is (2-amlnoproplonlc acid) among others, because of its high 
color change-Inhibitory effect and high safety. 

[001 8] Specific examples of the compounds represented by the foregoing general formula (5) are 1 ,2-bis(phenylthlo) 
ethane, 1,3-bis (phenylthio) propane, 1,4-bis(phenytthlo)butane, 1 ,5-bis(phenylthio)pentane, 1 ,6-bls (phenylthio)hex- 
ane, 1 ,2-bIs(4-methyIphenylthlo) ethane, 1 ,4-bls(4-methyIphenylthlo)butane, 1 ,6-bls(4-methytphenylthlo)hexane, 
1 -phenylthlp-2-(4-methylphenylthio)ethane, 1 -phenylthlo-4-(4-methyIphenylthlo)butane, 1 -phenylthlo-6-(4-methylphe- 
nylthlo)hexane, 1 ,4-bls(2-methylphenylthlo)butane, 1 ,4-bls(3-methylphenylthlo)butane, 1 ,4-bls(3,4-dlmethylphenylth- 
lo)butane, 1 ,4-bl8(2,3,4-trimethylphenylthlo)butane, 1,4-bls(4-ethylphenylthlo)butane, 1 f 4-bls(4-t-butylphenylthlo)bu- 
tane, 1,2-bls (4-methoxyphenylthlo)ethane, 1,4-bls(4-methoxyphenyithlo)butane l 1 ,6-bls(4-methoxyphenylthlo)hex- 
ane, 1,4-bls(4-lsopropoxyphenyithio)butane, 1-phenylthlo-4-(4-methoxyphenylthlo)butane and 1-phenylthlo-4-(4-lso- 
propoxyphenylthio) butane. 

[0019] In this respect, particularly preferably used herein are 1,4-bls (phenylthio) butane and 1 ,6-bls (phenylthio) 
hexane among others, because of their high color change-Inhibitory effect. 

[0020] Examples of ions as the counterparts of the salts of the compounds represented by the general formula (3) 
or (4) Include sodium, potassium, magnesium, calcium, ammonium and zinc. 

[0021 ] The acid represented by the foregoing general formula HX of (6) may be either inorganic or organic ones and 
specific examples thereof include Inorganic acids such as hydrochloric acid, sulfuric acid, nitric acid, phosphoric acid, 
pyrophosphoric acid and metaphosphoric add; and organic acids such as formic acid, acetic acid, propionic acid, 
methanes ulfonlc acid and p-toluenesulfonlc acid. Among these acids, particularly preferably used herein are hydro- 
chloric acid and sulfuric acid, because of their high color change-Inhibitory effect. In the foregoing formulas, R 12 , R 13 
and R 14 preferably represent a hydrogen atom. 

[0022] Examples of the homopolymers and copolymers of the dialtylamlne compounds represented by the general 
formula (6) are poly(dlaltylamlne) hydrochloride, poty(diailylamlne) sulfate, poly(diallylamine) phosphate, poly(dlal- 
lylamlne) acetate, poly(dl ally lam Ine) propionate, poly(dlallylamlne) methanes u If onate, poly(dlallylmethylamlne) hydro- 
chloride, poly(dlallylmethylamlne) sulfate, poiy(dlallylethylamlne) hydrochloride, poly(dlallylethylamIne) sulfate, poly 
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(dlallyl-n-propylamlne) hydrochloride. poly(dlallyl-n-b U tylamlne) hydrochloride. poly(dl-2-mett.y al lylamlne ^roch^- 
SrpoWI-Z-methytellylamlno) sulfate, dla.lylamlne hydrochloride - acrylamlde copolymer, ^^^""""r 
lamlde copolymer, dlallylamlne phosphate - acrylamlde copolymer, dlallylmethylamtne ^^^^SSZ 
polymer. dtelMmethylamlne sulfate - acrylamlde copolymer, diallylmethylamlne phosphate ^J^^JJ 
SlaSJet ylamThe hydrochlorlde-acrylamlde copolymer. dla.Mamlne hydrochloride - 8 ^ d ^ e J^ d 0 ^^ d 'J 
Mam.nesulfate-sulfurdloxidecopolymer.dlalM^^ 

amine hydrochloride - sulfur dioxide copolymer. Among these polymers and copolymers, preferably used herein are 
those having a molecular weight ranging from 1 0.000 to 200.000. watar _, l8t . 

[0023] These polymers and copolymers ensure the achievement of the synergistic effects of Improving water resist- 

Z2T^7^^i^o. full color .nk Jet-recorded Images undergo color change during a long-term 
torege a^TpaSla? when a phthal'ocyanlne dye Is used as the dye for cyan color .nk a 
fs observed along w^ the discolomtlon of the dye. It would be recognized 

easy and preferential oxidation of the cyan dye carrying a phthalocyanlne skeleton by gases present In the air. In 
particular, those having a strong oxidative effect such as ozone. 

ra025] Although the reason why the compounds represented by the general formulas (1) to 6) and salts or tte 
compounds of formulas (3) and (4) are particularly effective In the Inhibition of any colorcha nge of th • "<^oortb« 
sheet has not yet been clearly elucidated. It would be recognized that the compounds of formulas 1) to (5) and the 
sate of the compounds of formulas (3) and (4) are quite susceptible to a gas having a str ong . 
ozone, that theyare accordingly oxidized prlorto the oxidation of the cyan dye and therefore, the cyan dye Is protected 

ra026i ny Moreove"' the compounds formed through the oxidation of the compounds of formulas (1) to (5) and sate of 
Has and therefore. It Is Important character** properties of the Ink |MMM 

of the present Invention that It does not suffer from a problem of. for Instance, any yellowing of the sheet thereof 
m027l rS SSS * the compounds represented by the foregoing formulas (1) to (5) and of formulas (3) and 

4?fn L^k letrecordlng sheet Is on the order of about 0.1 to 4 g/m* and preferably 0.2 to 2 g/m*. Th to Is because 

Is less than 0.1 gftn». the Intended effect of Improving the shelf life of the recorded Images may be 
Insufficient, while If It exceeds 4 g/m* the quality of the resulting Images may be Impaired. 

00281 The content of the homopolymers and copolymer of the compound represented by formula (6) In th MnkJ* 
recording sheet In general ranges from 1 to 100 parts by weight and preferably 5 to SO parts by weight per 100 parts 
towSS of Z pit. Thisis because if the content thereof is less than the lower limit, me resulting sheet may be 
Sttnt lnTeTct of improving 

thl™resl8tance and density of printed lettere. On the omer hand, If the cortem exceeds me upper limit, the density 
of printed letters may be reduced and Images may causs bleeding. , ^.h-f^inn 

m0291 As methodsfor preparing an Ink let-recording sheet comprising the compound represented by tte , tangotag 
Eas(1)to(6)andsalttofformulas(3)and(4)andthehomopolyme re or^ 

Zula (6) there may be listed, for Instance, a method in which base paper Is coated or mpregnated wfth_ cos tag 
liquid containing specific compounds using a size press, for Instance, during paper-making process; £ ^odwjteh 
comprises the steps of applying acoatlng liquid forformlng an Ink-receMng layerprepared by mixing an Inkabsopttye 
oTament a ZSL and specific compounds onto a substrate such as paper (acidic paper, neutral paper) synthetic 
ST? pTalf fflm or a nonwoven fabric using a coating machine and then drying the coated layer to give an Ink- 
Sng liSr; and a method which comprises the step of applying a coating ..quid containing specKIc compounds 
onto the surface of an Ink-receMng layer comprising a pigment, an adhesive and a specific polymer, 
ra WO! Among these methods, preferably used herein is the method in which the foregoing specfto compounds ; are 
ncorporated Jo the .nk-receMnJ layer since the method Is highly effec«ve In Inhibiting any color change of mages 
00311 If the compounds of the foregoing formulas (1) to (5) and the salts of the compounds of formulas (3 and (4) 
aresoluble 2 water" an aqueous so Jon thereof Is Incorporated Into a coating liquid for forming an Ink-receMng layer 
o aSted onto an nk-receMng layer. On the other hand. If they are less soluble In water, they are flneV puMirlzed In 
an TgSSl uMXtloTmacnJ such as a ball mi... an attritor. a sand m... or a colloid mill, while using water as a 

fo032? IO Ex^S'of substrates for InkJet-recording sheets usable herein are paper (acidic paper, neutral paper) 
8 ynmetlcpaper%plastlcfllm.anonwovenf^^^ 

radhesWelaysroralamlnate of paper with a plastic film. Examples of such plasllc films are polyester, polypropylene 

K'^ExXles of pigments to be Incorporated into the Ink-receMng layer are zeol^ 
Ugoundcalclumcamonate.magneslumcarbonate. kaolin, talc. calciumsulfate.bari^^ 

oxide zinc sulfide, zinc caibonate. satin white, aluminum silicate, dlatomaceous earth, calcium silicate, magnesium 
eSSe a^hous Sea, aluminum hydroxide, alumina, a.umlnahydrate, alumlnoslllcate. llthopone and urea-formalln 



6 



EP 1 195 259 A2 



resin filler. These pigments may be used alone or In any combination of at least two of them. 

[0034] Preferably used herein are amorphous silica, alumina and alumina hydrate among others, because of their 

excellent Ink-absorbing capacity. 

[0035] The amount of these pigments to be Incorporated into the Ink-receiving layer ranges from about 20 to 90% 

s by weight and preferably 30 to 60% by weight on the basis of the total weight of the solid contents of the Ink-receiving 
layer. In this respect, if the amount of the pigment exceeds 90% by weight, the resulting Ink-receiving layer may have 
reduced film strength, while if the amount thereof Is less than 20% by weight, the resulting Ink-receiving layer may 
have a reduced Ink-absorbing capacity and Insufficient Ink-drying properties after recording and the quality of Images 
may correspondingly be Impaired. 

10 [0036] Moreover, In the present Invention, It is also possible to simultaneously use a polymer, which shows catlonlc 
characteristics through dissociation when dissolved or emulsified In water, as a catlonlc polymer component. Examples 
of such catlonlc polymers are poly (dlaliyldlmethylammonium chloride), dlallyldlmethyl ammonium chlortde-acrylamlde 
copolymer, diallyldimethylammonlum chloride - sulfur dioxide copolymer, poly (allylamlne) hydrochloride, allylamine 
hydrochioride-dlallylamlne hydrochloride copolymer, N-vlnyl acrylamldlne hydrochloride-acrylamlde copolymer, d(- 

1* aikylamlne - eplchlorohydrln addition polymer, poiyamide polyamlne epichlorohydrln polymerized product, dlcyandl- 
amtde-formatln polycondensate, polyethylene polyamlne - dlcyandlamtde polycondensate, poly(ethylenelmine) hydro- 
chloride, poly (meth) acryloy loxyalkyi dlalkylamlne hydrochloride, (meth) acryloyloxyalkyl dlalkylamlne hydrochloride - 
aery lam Ide copolymer, poly (meth) acryloyloxyalkyl trialky (ammonium chloride, (meth) acryloyloxyalkyl trlalkyl ammo- 
nium chloride - acrylamlde copolymer, poly (meth) acrylamlde alkyidlalkylamine hydrochloride, (meth) acrylamide alkyl- 

so dlalkylamlne hydrochloride • acrylamlde copolymer, poly (meth) acrylamlde alkyl trlalkylammonium chloride and (meth) 
acrylamlde alkyl trlalkylammonium chloride - acrylamlde copolymer. 

[0037] The Ink-receiving layer further comprises, as an adhesive, for Instance, aqueous adheslves such as starch 
derivatives such as oxidized starch and etherifled starch; cellulose derivatives such as carboxymethyl cellulose and 
hydroxyethyl cellulose; casein, gelatin , soybean protein, completely (or partially) saponified polyvinyl alcohol, sllanol- 
2* modified polyvinyl alcohol, acetoacetyl group-modified polyvinyl alcohol, salts of styrene - maleic anhydride copolymer, 
styrene - butadiene type latexes, acryl type latexes, polyester polyurethane type latexes and vinyl acetate type latexes; 
or organic solvent-soluble resins such as poly (methyl methacrylate), polyurethane resins, unsaturated polyester resins, 
vinyl chloride • vinyl acetate copolymer, polyvinyl butyral and aikyd resins. These adheslves may be used alone or In 
any combination. 

30 [0038] These adheslves are In general used in an amount ranging from about 1 to 200 parts by weight and preferably 
about 1 0 to 100 parts by weight per 100 parts by weight of the pigment 

[0039] Further, the Ink-receiving layer may additionally comprise other additives such as a pigment dlspersant, a 
thickening agent, a crosslfnking agent, a fluidity-improving agent, an antl-foamlng agent, a foam-Inhibitor, a releasing 
agent, a foaming agent, a penetrating agent, a coloring dye, a coloring pigment, a fluorescent brlghtener, an antiseptic 

35 agent, an anti-fungus agent and/or a water resistance-Imparting agent, In an appropriate amount. 

[0040] The Ink-receiving layer can be prepared by applying a coating liquid for forming Ink-receiving layers onto at 
least one side of a substrate using a coating means such as a bar coater, a blade coater, an air-knife coater, a gravure 
coater, a die coater or a curtain coater, In a coated amount, as determined after drying, ranging from about 2 to 30 g/ 
m 2 and then drying the coated layer. This Is because If the coated amount is less than 2 g/m 2 , the quality of the resulting 

40 image may be impaired, while If It exceeds 30 g/m 2 , the resulting sheet may have reduced film strength. 

[0041] After the formation of the Ink-receiving layer, the Ink Jet-recording sheet may be passed through a roll nip 
under pressure using, for Instance, a super calender or a gloss-calender to thus Impart surface smoothness to the 
layer in order to, for instance, make the layer highly glossy. 

[0042] A glossy layer may further be applied onto the foregoing ink-receiving layer. This glossy layer may principally 
45 comprise a resin. Moreover, the glossy layer may likewise comprise a pigment In addition to the resin. The glossy layer 
Is preferably porous or permeable to liquids Insofar as the glossiness is never Impaired so that Ink may rapidly pass 
through the layer or may be absorbed by the same. To this end, it Is desirable to incorporate a pigment Into the layer 
or to select such drying conditions that the resin Is not completely converted Into a film and that the glossiness is not 
Impaired. 

so [0043] Pigments used in the glossy layer may be the same as those listed above In connection with the Ink-receiving 
layer, but preferred are, for Instance, colloidal silica, amorphous silica, aluminum oxide, aluminosilicate, zeolite and 
synthetic smectite, because of their excellent glossiness, transparency and Ink-absorbing ability. These pigments are 
desirably Included In the glossy layer In an amount ranging from 1 0 to 80% by weight The higher the specific surface 
area of a pigment as determined according to the BET formula, the hlgherthe ink-absorbing ability thereof and therefore, 

55 the specific area thereof is preferably not less than 150 m a /g. The average particle size of the pigment preferably 
ranges from 0.01 to Sum and more preferably 0.05 to 1 urn. if using, as a pigment, fine silica particles whose average 
particle size of the primary particles Is not less than 3 nm and not more than 40 nm and whose average particle size 
of the secondary particles Is not less than 1 0 nm and not more than 500 nm, the resulting product Is particularly excellent 
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,n the fl.08S.nes, and printed dens.ty. . me fl.ossy layer as a main component (10 to 80 wt*). 
the resulting product Is partlcularty excellent In the KMHMgi abUlty. transpa rency. Therefore. If a 
10044, .n th.s case J^E^^^E ^.^S!K!SSS- to tSe fl.ossy fcyer and the 
catk>nlc compound Is Incorporated Into the glossy layer, a synergrstic effect with the transparency of 

product Is liable to be quite excellent In M £*JJ * HSEif are water-soluble resins (tor Instance, polyvinyl 
the glossy layer. Examples of ^ ln *^ d,orf0 !^ 9 J^ polyvinyl alcohol; casein, 

alcohols such as polyvinyl alcoho.. ^ ,0 ™<* ffl *^^^ and methyl 

soybean proteins, synthetic proteins stajchesj^dceHul^ Ji M ^^^e 

cellulose); water-dlsperslble resins, for ^Instance ^gMT r ne P°^ n J^ olymer , flt e X es. vinyl copolymer type 
copolymer.styrene-ecrylates and copolymer methylmema^ 

latexes such as styrene^lny. ^^^E^^S JI«««<ta^ 
aqueous polyester EKSKJE. or In any comb.nat.on of at least two of them, 

paper. These resins for forming the glossy laye jnay oe usea » particularly preferred to use. as a 

[00451 in this connection. If the glossy layer Is main* r formed ZSSmn obtelned by polymerizing 
Inaln component, a po^orccpo^ |t ^ 80 posalbie 

mononwe having ethylene* ^ 

to usesubstltutedderlvattves of these P^*^'"? Mai Xato thus form Sl-O-R (wherein R represents 
erlzlng the foregoing ethylenlc monomers In the P«"^^^^l^^ fli h advance, functional groups 

range, but the particle size for Instance ranges ^^EK!?^ method using a heated mirrcr-tlnlshlng 
[00471 In an embodiment In which ithe g lossy J^^ B * 0 , not , ess than 40«C and more preferably 
drum, the foregoing potymer preferably has ™° **■ Is extremely 

50 to 1 0O'C. If the polymer n as a M ^^!S^SnnS^ MmSS» the reduction of the Ink-absorbing 
hlghandthesurfacepomsltyot^ ^ ^ because „ ^ dry|ng 

la also reduced. appropriately comprise a variety of auxiliary agents generally 

[0048] A composition for forming a jwv*^ J KEoorfhi paper for the control of the whiteness, viscosity 
used in the field of the coated pape for V^ZS£S!Si coloring agents, antistatic agents, antiseptics, 
and flov^ilityandexamples thereof are pigments^ 
dlspersants. thickening agents and re easing age^ 

r^rn^ 

ZSZlttttSZ-* s^t na r YXJSSSS+ttEtt 

appV.ngsg.osa.dave.op.ng^er^ 

,ayar to a casting treatment Such a ^™ "^SS^Srt pressing a gloss-developing layer, which layer 
method and a re-wet method. The we method comprises^ ' h " l ^ w P^ 9 ^^^ drum 8UrfaC e while the 
can b* an Ink let-recording layer ap^ 
gloss-developlnglayerlsstllllnt^^^ 

the steps of bringing a gloss-developing layer whteh s d evetop | ng layer Is still In the wet condition and then 

Into contact with a gelling agent-contalning ba* «Mto In QW ^ hiflhty 

pressing the gloss-developing layer £* h °^^^ layer, whteh layer can be 

an Se^ L ™T * ^ ** *" 

techniques known In the field of the Ink ^^'^SSSZ KwS Squid comprising a coloring agent. 

KLsrera^^^ 
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[0052] Examples of coloring agents for water based Ink are various kinds of water-soluble dyes such as direct dyes, 
acid dyes and reactive dyes. In addition, examples of such liquid mediums for water-based Ink Include water or com* 
blnatlons of water and water-soluble organic solvents. Specific examples of water-soluble organic solvents are mono- 
hydrfc alcohols such as ethyl alcohol and Isopropyl alcohol; polyhydllc alcohols such as ethylene glycol, diethylene 
glycol, polyethylene glycol and glycerin; and lower alkyl ethers of polyhydrlc alcohols such as Methylene glycol mon- 
omethyl ether, and Methylene glycol monoethyl ether. 

[0053] The ink of the present invention may additionally comprise other additives such as a pH adjuster, a seques- 
tering agent, an anti-fungus agent, a viscosity modifier, a surface tension modifier, a surfactant and a rustproofing agent. 
[0054] The present Invention will hereunder be described In more detail with reference to the following working Ex- 
amples, but the present Invention Is not restricted to these specific Examples at all. In the following Examples, the 
terms "part" and "%" represent "part by weight" and "% by weight" respectively, unless otherwise specified. 

Example 1-1 

[Preparation of Coating Liquid A for Forming Ink-Receiving Layer] 

[0055] A coating liquid A for use In making an Ink-receiving layer was prepared, which comprised 100 parts of syn- 
thetic amorphous silica (trade name: Fine Seal X60 available from Tokuyama Co., Ltd.), 250 parts of a 10% aqueous 
solution of silanoi-modifled polyvinyl alcohol (trade name: R1130 available from Kuraray Co., Ltd.), 75 parts of a 40% 
aqueous solution of dlallytamlne hydrochloride - acryiamide copolymer (trade name: Sumirez Resin 1001 available 
from Sumitomo Chemical Co., Ltd.), 200 parts of a 5% aqueous solution of 1,2-bls (2-hydroxyethylthlo) ethane and 
small amounts of an antl-foamlng agent and a dlspersant as well as water, and the coating liquid had a solid content 
of 16%. 

[Preparation of Ink Jet-Recording Sheet] 

[0056] The coating liquid A prepared above was applied onto wood-free paper having a basis weight of 65 g/m 2 In 
an amount of 12 g/m 2 as expressed In terms of the solid content using a wire bar and then dried to form an Ink-receiving 
layer. Subsequently, the layer was subjected to a treatment with a super calender to thus form an Inkjet-recording sheet. 

Examples I -2 to 1-1 0 

[0057] The same procedures used In Example 1-1 were repeated except that the following compounds were substi- 
tuted for the 1 ,2-bls(2-hydroxyethylthlo)ethane used in Example 1-1 to thus form each corresponding Ink Jet-recording 
sheet. 

Example I -2: 1 ,4-bis (2-hydroxyethylthio) butane 

Example l«3: 2,2'-thlodlethanol 

Example I-4: 2,2'-dlthlodlethanol 

Example I-5: bis (2-hydroxyethylthlo) methane 

Example I-6: 1 ,6-bls (2-hydroxyethylthlo) hexane 

Example I-7: ethylthloethanol 

Example I-8: isopropyithioethanol 

Example I-9: 1-ethylthio-2-(2-hydroxyethylthio) ethane 

Example 1-10:1 ,2-bls (2, 3-dlhydroxypropylthlo) ethane 

Examples 1-11 and 1-12 

[0058] The same procedures used In Example 1-1 were repeated except that the following compounds were substi- 
tuted for the diallylamine hydrochloride - acryiamide copolymer (trade name: Sumirez Resin 1 001 available from Sum- 
itomo Chemical Co., Ltd.) used In Example 1-1 to form each corresponding Ink Jet-recording sheet. 

Example 1-11: dlallylamlne hydrochloride - sulfur dioxide copolymer (trade name: PAS-92 available from Nltto 
Bosekl Co., Ltd.) 

Example 1-12: poly (dialrylmethylamlne) hydrochloride (PAS-M-1 available from Nltto Bosekl Co., Ltd.) 



9 



EP1 195 259 A2 



Example 1-13 

[Preparation ot Coating Liquid B for Forming Ink-Receiving Layefl 

and which had a solid content ot 15%. 
[Preparation of Ink Jet-Recording Sheet] 

Example 1-14 

[Preparation of Coaling Liquid C for Forming Gloss-Developing Layer] 
content of 30%. 

[Preparation of Ink Jet-Recording Sheet] 

[0062, An ^-receMng .ayer was formed - "E^^ 

applying the coating liquid A prepared In ^ xar "^ '"^ lofth^iauld cprepe^d^alwve^ras Spiled onto the Ink-receiving 
U3 |ngawlrebarandthendrledJmmedlately^er^ 

,ayer. the .ayer was pressed against a . "'™ s ^ 

of the solid content. 
Example 1-15 

[Preparation of Coating Liquid D for Forming Gloss-Developing Layer] 

[0063, Acoat.ng««qu W Dfor,orm.ngag,oss-deve.op.ng = 
ofstyiWa-ethylhexylac^ 

SiSHS agent and which coating liquid D had a solid content of 30%. 

[Preparation of I nk Jet-Recording Sheet] 

[0064, An ^-receMng layer was formed on ^« rt ^ 

, -^.« h e.ayerwasp^dag^ 



the solid content. 
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Comparative Example 1-1 

[0065] The same procedures used In Example 1-1 were repeated except that 1 ,2-bls (2-hydroxyethylthlo) ethane was. 
not used at all to thus give an Ink Jet-recording sheet 

Comparative Example I -2 

[0086] The same procedures used In Example 1-1 were repeated except for using 50 parts of a 20% dispersion of 
dllauryl 3 ,3 '-thlod (propionate prepared by the following method In place of 200 parts of the 5% aqueous solution of 
1 ,2-bls (2-hydroxyethylthlo) ethane used In Example 1-1 to give an Ink Jet-recording sheet. 

[Preparation of Dispersion Containing Dllauryl 3,3'-Thlodlproplonate] 

[0067] A dispersion was prepared by pulverizing a composition containing 1 00 parts of dllauryl S^'-thlodlproplonate, 
5 parts of sulfonate group-modified polyvinyl alcohol (trade name: Goselane L-3266 available from The Nippon Syn- 
thetic Chemical Industry, Co., Ltd.) and small amounts of a surfactant and an antl-fo ami ng agent as well as water, and 
having a solid content of 20% In a sand grinder till the average particle size was reduced to 0.6 \im. 

Comparative Example I-3 

[0068] The same procedures used In Comparative Example l-2 were repeated except that 2,6-dl-tert-butyl-p-cresol 
was used Instead of the dllauryl 3 ( 3'-thlodlpropionate used In Comparative Example 1-2 to give an Ink Jet-recording 
sheet. 

Comparative Example 1-4 

[0069] The same procedures used In Example 1-1 were repeated except that poly (dlallyldlmethylammonlum) chloride 
(trade name: Unisense CP-103 available from Senka Co., Ltd.) was used Instead of the dlallylamlne hydrochloride - 
aery lamlde copolymer (trade name: Sumlrez Resin 1 001 avallablefrom Sumitomo Chemical Co., Ltd.) used In Example 
1-1 to give an ink Jet-recording sheet 

Comparative Example I-5 

[0070] The same procedures used In Example 1-1 were repeated except that polyethylene polyamlne - dlcyandlamlde 
polycondensate (trade name: Neofix RP-70 available from Nlkka Chemical Co., Ltd.) was used Instead of the dlal- 
lylamlne hydrochloride - acryiamlde copolymer (trade name: Sumlrez Resin 1001 avallablefrom Sumitomo Chemical 
Co., Ltd.) used in Example 1-1 to give an ink jet-recording sheet 

Comparative Example l*6 

[0071] The same procedures used In Example 1-14 were repeated except that 1 ,2-bls (2-hydroxyethylthlo j ethane 
was not used at all to give an Ink Jet-recording sheet. 

[0072] The ink Jet recording sheets prepared in the foregoing Examples and Comparative Examples were used in 
solid printing with mixed black ink obtained by the color mixing of cyan, magenta and yellow dyes and with cyan ink 
and also used In printing ISO-400 Images ("Highly Precise and Pine Color Digital Standard Image Data: ISO/JIS-SCID", 
p. 13, Kind of Image: Portrait, published by Foundation: Nippon Klkaku Kyokal) using Epson InkJet Printer PM-800C 
and then these sheets were evaluated according to the following methods. The results thus obtained are listed in the 
following Table 1 . In this connection, a phthalocyanlne dye Is used In PM-800C as a cyan dye. 

[Density of Printed Matter] 

[0073] The densities of the solid portion printed with the mixed black Ink obtained by the color mixing of cyan, magenta 
and yellow dyes and with cyan Ink were determined using Macbeth's Densitometer (Model RD-914 available from 
Macbeth Company). 

[Quality of Image] 

[0074] The ISO-400 Images were observed with the naked eyes to thus evaluate the quality thereof. 
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10 



15 



20 



(Evaluation Criteria) 

[0075] ® : quite excellent; Q excellent; X: Inferior 
[Resistance to Ozone] 

\o076, Theseeheetewere.nspect*^ 
with the long-term storablllty. Solid printed Portions and ' » w °™^ n m mi ^ allowed t0 8ta nd 

b.ack ink obtained by the color mWng ot cyan 

in acontalner having an ozone concentration * 1 «^ "^iJJ th > rate of remaining Image according to the following 
X 100 

(Evaluation Criteria) 
[00781 

® : There was not observed any color change ^ ^ fl9 could practically be acceptable. 
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Ex. No. 



1-1 

I-2 

I-3 

I-4 

I-5 

I-6 

I-7 

l-B 

I-9 

1-10 

1-11 
1-12 
1-13 
1-14 
1-15 
1-1* 
I-2* 
I-3* 

l-5* 
I-6* 



Printed Density 



Black Cyan 



Quality of Image 



1.77 


1.58 


® 


1.74 


1,53 


® 


1.72 


1.50 


O 


1.70 


1.4B 


0 


1,73 


1.51 


o 


1.73 


1.50 


0 


1.71 


1.52 


0 


1.70 


1.51 


0 


1.73 


1.52 


o 


1.71 


1.62 


o 


1.73 


1.51 


® 


1,72 


1.60 


® 


1.75 


1.53 


0 


1.85 


1.64 


® 


1.84 


1.62 


® 


1.65 


1.46 


o 


1.46 


1.25 


X 


1.52 


1.31 


X 


1.75 


1.54 


® 


1.66 


1.33 


o 


1.80 


1.59 


o 



Table 1 
Resistance to Ozone 



Rate of Remaining Black 
Image (%) 



85.3 

84.5 

76.5 

77.6 

76.8 

76.8 

76.8 

76.1 

78.5 

77.8 

84.2 

80.5 

85.5 

84.7 

86.8 

57.5 

58.6 

56.8 

53.2 

59.8 

56.8 



Rate of Remaining Cyan 
Image (%) 



88.5 

87.5 

77.4 

79.5 

78.8 

79.7 

77.7 

77.2 

79.2 

78.9 

87.3 

82.7 

88.9 

87.4 

69.6 

66.4 

66.8 

64.5 

60.5 

68.3 

65.6 



Image 



® 
® 
O 

o 
o 
o 
o 
o 
o 
o 

® 
® 
® 
® 
® 

X 
X 
X 
X 
X 

o 



• : Comparative Example 

. ^ A , ata „ ct *rf m Table 1 the Ink let-recording sheet according to the present Invention 
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and discoloration of printed Images even when exposed to ozone gas and is excellent in the long-term shelf life. 
Example 11-1 

s [Preparation of Coating Liquid A for Forming Ink-Receiving Layer) 

[0060] A coating liquid A for use In making an Ink-receiving layer was prepared, which comprised 100 parts of syn- 
thetic amorphous silica (trade name: Flneseal X60 available from Tokuyama Co., Ltd.), 25 parts of sflanol-modlfled 
polyvinyl alcohol (trade name: R1130 available from Kuraray Co., Ltd.), 30 parts of diallylamlne hydrochloride - aery- 
10 lamlde copolymer (trade name: Sumlrez Resin 1 001 available from Sumitomo Chemical Co., Ltd.), 1 00 parts of a 1 0% 
aqueous solution of disodlum 3, 3'-thlodlproplon ate and small amounts of an antl-foamlng agent and a dispersant as 
well as water, and which had a solid content of 15%. 

[Preparation of Ink Jet-Recording Sheet] 

15 

[0081 ] The coating liquid A prepared above was applied onto wood-free paper having a basis weight of 65 g/m 2 In 
an amount of 12 g/m 2 as expressed In terms of the solid content using a wire bar and then dried to form an Ink-receiving 
layer. Thereafter, the Ink Jet recording sheet thus formed was subjected to a treatment with a super calender to thus 
form an InkJet-recording sheet. 

20 

Examples li-2 to II-8 

[0082] The same procedures used In Example 11-1 were repeated except that the following compounds were sub- 
stituted for the disodlum 3,3'-thlodlproplonate used In Example 11-1 to thus give each corresponding InkJet-recording 
& sheet. 

Example li-2: disodlum 3,3'-dlth!odlproplonate 
Example il-3: disodlum 2,2 i -thlodigtycolate 
Example II-4: disodlum 4,4'-thlodlbutanoate 
30 Example II-5: disodlum 6,6'-thIodicaproate 

Example II-6: diammonium 3,3'-thiodipropionate 
Example II-7: calcium S^'-thlodlproplonate 
Example tl-8: magnesium 3,3'-thlodlproplonate 

35 Example II-9 

[0083] The same procedures used in Example 11-1 ware repeated except that 50 parts of a 20% dispersion of 3,3'- 
thlodlproplonlc acid prepared by the following method was substituted for 100 parts of the 1 0% aqueous solution of 
disodlum 3,3'-thlod!proplonate to thus form an InkJet-recording sheet. 

40 

[Preparation of the Dispersion of 3 ,3'-Thiod [propionic Acid] 

[0084] A dispersion was prepared by pulverizing a composition, which comprises 100 parts of 3 ,3'-thfod [propionic 
acid, 5 parts of sulfonate group-modified polyvinyl alcohol (trade name: Goselane L-3266 available from The Nippon 
4* Synthetic Chemical Industry, Co., Ltd.), small amounts of a surfactant and an antl-foamlng agent as wed as water and 
which had a solid content of 20% till the average particle size was reduced to O.Sujti, using a sand grinder. 

Examples 11-10 and 11-11 

so [0085] The same procedures used In Example li-9 were repeated except that the following compounds were sub- 
stituted for the 3,3Mhlodfproplonlc acid used In Example II-9 to thus form each corresponding InkJet-recording sheet. 

Example 11-1 0: zinc 3,3'-thlodlproplonate 
Example 11-11: 3,3'-dlthlodlproplonlc acid 

55 
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Example 11-12 

[Preparation of Coating Liquid B for Forming Ink-Receiving Layer] 

theuc amorphous elites (trade name: One Seal X60 ^ te ^ m ^^ 0 dl ^ Iam !ne hydrochloride • acry- 
oTan antl-f oamlng agent and a dtepersant as well aa water, and which had a solid content of 1 5 A. 
[Preparation of InkJet-Recording Sheet) 

calender treatment to thus form an Ink Jet-recording sheet. 
Example 11-13 

roosai Thesameproceduresused.nExamp.elM2we rere pea^ 

SLSSXSSm a.^thiodiproplonate used In Example 1.-12 to form an InkJet-recording sheet 
Comparative Example 11-1 

[00891 The same procedures used In Example .1-1 were repeated except mat dlsod.um 3.3Mh.odlproplonate.was 
not used at all to give an InkJet-recording sheet. 

Comparative Examples II-2 and II-3 

r«« oft , Tha Bame . oraC edures used in Example 1 1 -9 were repeated except that the tallowing compounds were used 

Xc*ono^^^ 

Comparative Example li-2: 100 parts of dllauryl a.S'-thlodlproplonate 
Comparative Example II-3: 100 parts of 2,6-dl-tert-butyl-p-cresol 

wmmmmm 

fn me foCng TabKTn connectJon. a phthalocyanine dye .s used In PM-800C aa acyan dye. 

Table 2 . 



Ex. Ho. 


Printed Density 


Quality of Image 


Resistance to Ozone 




Black 


Cyan 




Rate of Remaining Black 
Image (%) 


Rate of Remaining Cyan 
Image (%) 


Image 


11-1 
II-2 
II-3 
II-4 
U-5 

lie 

II-7 
ll-B 


1.75 
1.73 
1.71 
1.68 
1.65 
1.75 
1.66 
1.65 


1.55 
1.51 
1,49 
1.46 
1.45 
1.51 
1.47 
1.45 


® 
® 

O 

® 
® 
® 

0 
0 


82.0 
84.3 
77.5 
73.6 
72.5 
83.2 
81.2 
82.2 


85.4 
87.2 
79.8 
77.3 
76.4 
86.5 
83.5 
84.7 


® 
® 
O 
O 

o 

® 
® 

® 
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Table 2 (continued) 



5 



15 



Ex. No. 


Printed Density 


Quality of Image 


Resistance to Ozone 


Black 


Cyan 


Rate of Remaining Black 
Image (%) 


Rate of Remaining Cyan 
Image (%) 


Image 


II-9 


1.69 


1.51 


O 


82.5 


86.2 


® 


11-10 


1.65 


1.45 


O 


81.6 


84.6 


® 


11-11 


1.67 


1.50 


o 


83.6 


86.2 


® 


11-12 


1.73 


1.62 


O 


82.6 


85.7 


® 


11-13 


1.71 


1.51 


O 


84.7 


86.5 


® 


11-1* 


1.65 


1.46 


. O 


57.5 


66.4 


X 


n-2* 


1.46 


1.25 


X 


58.6 


66.8 


X 


lf-3* 


1.52 


1.31 


X 


56.8 


64.5 


x 



Comparative Example 



[0092] As will be seen from the data listed In Table 2, the Ink jet-recording sheet according to the present Invention 
can ensure a high density of printed Images, can provide Images having high quality, shows only a slight color change 
20 and discoloration of printed Images even when exposed to ozone gas and Is excellent In the long-term shelf life. 

Example 111-1 

[Preparation of Dispersion of S.S'-DlthlobIs (2-Amlnoproplonlc Acid)] 

25 

[0093] A dispersion was prepared by pulverizing a composition, which comprised 1 00 parts of 3,3'-dlthlobls (2-aml- 
noproplonlc acid), 5 parts of sulfonate group-modified polyvinyl alcohol (trade name: Goselane L-3266 available from 
The Nippon Synthetic Chemical Industry, Co., Ltd.) and small amounts of a surfactant and an anti-foam Ing agent as 
well as water, and which had a solid content of 20% till the average particle size was reduced to 0.5jim. using a sand 
30 grinder. 

[Preparation of Coating Liquid for Forming ink-Receiving Layer] 

[0094] Acoatlng liquid for use in making an ink-receiving layer was prepared, which comprised 100 parts of synthetic 
35 amorphous silica (trade name: Fine Seal X60 available from Tokuyama Co., Ltd.), 250 parts of a 1 0% aqueous solution 
of silanol-modifled polyvinyl alcohol (trade name: R1 1 30 available from Kuraray Co., Ltd.), 75 parts of a 40% aqueous 
solution of dlallylamlne hydrochloride - acryiamide copolymer (trade name: Sumirez Resin 1001 available from Sum- 
itomo Chemical Co., Ltd.), 50 parts of a 20% dispersion containing 3,3'-dlthlobis (2-aminoprop Ionic acid) and small 
amounts of an anti-foamlng agent and a dlspersant as well as water, and which had a solid content of 15%. 

40 

[Preparation of Ink Jet-Recording Sheet] 

[0095] The coating liquid prepared above was applied onto wood-free paper having a basis weight of 65 g/m 2 In an 
amount of 1 2 g/m 2 as expressed In terms of the solid content using a wire bar and then dried to form an Ink-receiving 
45 layer. Subsequently, the Ink-receiving layer was subjected to a super calender treatment to thus form an InkJet-recording 
sheet. ' 

Examples lli-2to II 1-5 

so [0096] The same procedures used In Example 111-1 were repeated except that the following compounds were sub- 
stituted for the 3,3'-dlthlobls (2-amlnoproplonlc acid) used In Example 111-1 to form each corresponding InkJet-recording 
sheet. , 

Example lit-2: 3,3'-dfthlobls (2-amlnoproplonlc acid) d I hydrochloride 
55 Example lil-3: S.S'-thlobIs (2-amlnoproplonlc acid) 

Example III-4: dimethyl S.S'-dlthlobIs (2-amlnoproplonate) 
Example 1 1 1-6: S.S'-dfthlobls (2-N-acetylaminoproplonlc acid) 
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Example III-6 



[Preparation of Coating Liquid for Forming Gloss-Developing Layer] 



10 



13 



20 



25 



30 



35 



40 



43 



50 



55 



30%. 

[Preparation of InkJet-Recording Sheet] 

rooSB, An,k.eceMng.ayerw^^^ 
applying the coating liquid^ 

expressed In terms of the solid content using a«m w " raceMna , averi the layer was pressed against a 

a 5oss-deve.op.ng layer prepared ^S^S^tS^^Si and Leasing the layer from the 
rmrror-flnlshed ^^2^7^ *™X with a glossy .ayer. In this respect. 

TJZ^£*^~£"» - ! «* - expressed ,n terms otthe so,,dcontent - 

Comparative Example 111-1 

[0 o 9 9, The same procedures used , Example I.M were ^eated except thatthe 3^-dnh.ot, ******* 
acid) was not used at all to thus form an Ink Jet-recording sheet. 

Comparative Example III-2 
Comparative Example III-3 



Comparative Example III-4 

10102, The same procedures used ,n Examp.e ..,-6 were repeated except that the 3.3-dlthlob.s (2-am.noprop.on.c 
acid) was not used at all to thus form an InMst-record Ing sheet comparative Examples were used In 

[01031 The ink let recording ^^^^J^^^ZS^ yellow dyes and with cyan Ink 
U..d printing w.m mbced black ink obteln^ 



Table 3 



Ex. No. Printed Density 



111-1 
III-2 
III-3 
III-4 
1 11-5 



Black 

1.68 
1.65 
1.66 
1.67 
1.65 



Cyan 

1.52 
1.48 
1.50 
1.52 
1.49 



Quality of Image 



O 
O 
O 
O 
O 



Resistance to Ozone 



Rate ol Remaining 
Bl ack Image (%) 

^ 82.6 
82.4 
73.4 
74.5 
74.1 



Rata of Remaining 
Cyan Image (%) 



86.7 
86.4 
76.4 
7B.3 
77.9 



Image Quality 



® 

O 

o 
o 
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Table 3 (continued) 



5 


Ex. No. 


Printed Density 


Quality of Image 


Resistance to Ozone 


Black 


Cyan 


Rate of Remaining 
Black Image (%) 


Rata of Remaining 
Cyan Image (%) 


Image Quality 




III-6 


1.83 


1.62 


® 


82.8 


87.1 


® 




MM* 


1.65 


1.45 


O 


57.5 


66.4 


X 




in-2* 


1.4e 


1.25 


X 


68.6 


66.8 


X 


10 


ill-3* 


1.52 


1.31 


X 


66.B 


64.5 


X 




m-4* 


1.77 


1.56 


O 


56.6 


6o;s 


X 



*: Comparative Example 



is [0104] As will be seen from the data listed in Table 3, the Ink jet-recording sheet according to the present invention 
can ensure a high density of printed images, can provide images having high quality, shows only a slight color change 
and discoloration, of printed images even when exposed to ozone gas and is excellent in the long-term shelf life. 

Example IV-1 

20 

[Preparation of Dispersion of 1 ,4-Bis (Phenylthio) Butane] 

[0105] A dispersion was prepared by pulverizing a composition, which comprised 100 parts of 1 ,4-bis (phenylthio) 
butane, 5 parts of sulfonate group-modified polyvinyl alcohol (trade name: Goselane L-3266 available from The Nippon 
25 Synthetic Chemical Industry, Co., Ltd.) and small amounts of a surfactant and an antl-foamlng agent as well as water, 
and which had a solid content of 20% till the average particle size was reduced to 0.5u,m, using a sand grinder. 

[Preparation of Coating Liquid for Forming Ink-Receiving Layer] 

30 [01 06] A coating liquid for use in making an ink-receiving layer was prepared, which comprised 1 00 parts of synthetic 
amorphous silica (trade name: Fine Seal X60 available from Tokuyama Co., Ltd.), 250 parts of a 1 0% aqueous solution 
of silanol-modified polyvinyl alcohol (trade name: R1130 available from Kuraray Co., Ltd.), 75 parts of a 40% aqueous 
solution of dlallylamine hydrochloride - acrylamide copolymer (trade name: Sumirez Resin 1001 available from Sum- 
itomo Chemical Co., Ltd.), 50 parts of a 20% dispersion containing 1 ,4-bis (phenylthio) butane and small amounts of 

35 an antl-foamlng agent and a dispersant as well as water, and which had a solid content of 15%. 

[Preparation of Ink Jet- Recording Sheet] 

[0107] The coating liquid prepared above was applied onto wood-free paper having a basis weight of 65 g/m 2 in an 
40 amount of 1 2 g/m 2 as expressed in terms of the solid content using a wire bar and then dried to form an ink-receiving 
layer. Subsequently, the Ink jet recording sheet was subjected to a super calender treatment to thus form an ink jet- 
recording sheet. 

Examples IV-2 to IV-5 

45 

[0108] The same procedures used In Example IV-1 were repeated except that the following compounds were sub- 
stituted for the 1 ,4-bis (phenylthio) butane used in Example IV-1 to form each corresponding Ink jet-recording sheet. 

Example IV-2: 1,6-bis (phenylthio). hexane 
50 Example IV-3: 1,4-bis (4-methylphenylthio) butane 

Example IV-4: 1 ,2-bis (phenylthio) ethane 

Example IV-5 

55 [Preparation of Coating Liquid for Forming Gloss-Developing Layer] 

[0109] A coating liquid for forming a gloss-developing layer was prepared, which comprised 1 00 parts of a composite 
of styrene-2-ethylhexyl acrylate copolymer having a glass transition temperature of 76°C and colloidal silica (the weight 
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acid derivative as a thlckening-dispersam ana o 

[Preparation of Ink Jet-Recording Sheetl ^ 
„«, AnlnK-rec^nglaye^^^ 

applying the coating liquid for forming an """^J^K £52* after tho coating liquid for forming 
SrWed in terms of thesolld content uslnga^rob^ 

a g P ,08s-dave.op.ng layer prepaid above was ^^^CxX^ the layer waa releaaed from the drum 
mirror-flnlehed drum whose surface W^SEiS. provided thereon with a glossy layer. In this respect, the 

Comparative Example IV-1 

pnn TUs *anw prewdurts used In — — 

not used at all to thus form an InkJet-recording sheet. 

Comparative Example IV-2 

h m P« m0 | 6 IV-1 were repeated exceptthat dllauryl3.3Mhlodiproplonate was used 

Comparative Example IV-3 
Comparative Example IV-4 



40 



50 



55 





Table 4 


Ex. No. 


Printed E 
Black 


tensity 
Cyan 


Resistance w uzone 

Rate of Remaining Black 
Image (%) 


Rate of Remaining Cyan 
Image (%) 


Quality of Image 


IV-1 

IV-2 

IV-3 

IV-4 

IV-5 

IV-1* 

IV-2* 

IV^3* 

IV-4* 


1.68 

1.68 

1.65 

1.63 

1.83 

1.65 

1.48 

1.63 

1.77 


1.54 

1.53 

1.50 

1.51 

1.62 

1.47 

1.27 

1.32 

1.56 


81.5 

81.1 

75.7 

73.5 

82.1 

57.5 

58.5 

56.8 

56.5 


84.6 

842 

78.4 

76.7 

85.3 

665 

68.9 

845 

65.3 


® 
® 
0 
0 
® 

X 
X 
X 
X 
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can ensure a high density of printed Images, shows only a slight color change and discoloration of printed Images even 
when exposed to ozone gas and is excellent In the long-term shelf life. 

Claims 

1. An Inkjet-recording sheet for forming recorded images using liquid ink, which comprises (a) at least one member 
selected from the group consisting of those represented by the following general formulae (1) to (5) and salts of 
compounds represented by the following general formulae (3) and (4); and (b) at least one member selected from 
the group consisting of homopolymers of dlailylamlne compounds represented by the following general formula 
(6) and copolymers of the compounds of formula (6) with copolymerlzable ethylenlcalty unsaturated compounds. 

HO- (C 2 H 4 (S) r ) p -R 1 (1) 
R 2 -(S) t -(CH 2 ) q -(S) t -R 3 (2) 
HOOC-(CH 2 ) l -(S) n -(CH 2 ) m -COOH (3) 



R-OOC— CH— CTfc— (S)u- CH 2 — CH-COOR 5 

A A (4) 

Re R- Rs R9 



(Rio)y 




(5) 



(Rn)2 



Rl2 



R, 3 



CH 2 = C- CH 2 CH 2 — C= CH 2 
I 

R]4 



(6) 



wherein R 1f R 2 and R a each represents a C 1 to C 4 alkyl group, a C t to C 4 hydroxyalkyl group or a Cj to C 4 
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resents a hydrogen atom, a C 1 to C 4 alky! group, ™3 rLeach represents a hydrogen atom 
each represents a Cl to C 4 alky, group or aC, to ^a'^ group. a "^« ea J h ^ J 8 re8ent3 » J d< ^ p 
or a methy. group; R 14 represents a ^g^^^^SS^ no 6; r, t, ! and u each represents 

and z each represents 0 or an Integer ranging from 1 to 3. 

2. The M jet-record.ng sheet of Calm 1 . wherein the compound represented by the genera, formute (1) Is 1 .2-bls 
10 (2-hydroxyethylthlo) ethane. 

3. me .nk jet-recording sheet of Calm 1 . wherein the compound represented by me genera, formula (2) Is 1 .4-bls 
(2-hydroxyethylthlo) butane. 

4 The M jet-recording sheet of Calm 1 . wherein the compound represented by the genera, formuia (3) is 3.3Mh.- 
odiproplonlc acid or 3,3'^lthlodlproplonte acid. 

B. The.nkjet-recordlngsheetof^ 
(2-amlnoproplonlc acid). 

6 The ink jet-recording sheet of Calm 1 . wherein the compound represented by the genera. formu.a (5) Is 1 .4-b.s 
(phenylthlo) butane or 1 ,6-ble (phenylthlo) hexane. 

7 The ink Jet-record.ng sheet of Calm 1 . which comprises a substrate and an Ink-receiving layer provided on the 
25 ' substrate, the ink receiving layer containing components (a) and (b). 

Ink-receiving layer. 

30 fl. The ink let-recording sheet of claim 7. wherein a glossy layer subiected to a casting treatment Is formed on the 
Ink-receiving layer. 

,0 The .nkje.-record.ng sheet of Calm 7. wherein the ,nk-receMng.ayer Subjected to a cast.ng treatment after the 
as ' application of a coating liquid for forming the Ink-receiving layer. 

1 1, The Ink jet-recording sheet of claim 1 which comprises a substrate and a glossy layer. 
12 The ink jet-recording sheet of cialm 1 . wherein a cyan dye used in the liquid Ink Is a phthalocyanlne dye. 

,4. The method of Cairn 1 3. which further comprises subjecting the Ink-receiving .ayer to a casting treatment. 
15 The method of Calm 1 3. which further comprises forming a glossy layer on the Ink-receMng layer. 

US ^component 9 (a) set out in claim 1 onto the surface of the .nk-recaMng layer. 
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